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during the following month exuberant granulations formed at the
orifice of the gluteal wound. The trochanter wound closed about
December 24.

Suspicions of tuberculosis now began to fill our minds, and on
January 15, 1915, Dr. J. Mackeith, who has been devoting much
attention to tuberculin treatment at the hospital, kindly gave the
boy a test-dose of O.T. 0*0005 mgrm. hypodermically. That even-
ing the temperature rose to 99-2°F., and during the next few days
the serous flow from the wound seemed to be rather more free than
usual, but no other focal reaction appeared.

On January 22, a second and a larger test-dose was administered
(0*0001 mgrm. O.T.), and on that evening the temperature rose to
101 "2° F., while the serous discharge from the wound became
really copious. But a more interesting and conclusive pheno-
menon appeared. After a couple of days of free discharge the
sinus became dry, the exuberant granulations shrank, and by
February 5 the gluteal wound had quite cicatrized over.

The mastoid and cervical wounds having healed, he was there-
fore discharged from the hospital, but remained under Dr.
Mackeith's care for tuberculin treatment.

In April a small cold abscess appeared in the cervical scar, and
was incised, rapidly healing again, doubtless under the influence
of the tuberculin.

The family history shows some tendency to the occurrence of
" chronic abscess."

Presumably the acute illness predisposed the patient to the
occurrence of tuberculous abscesses. But I must admit that in
the first instance I was completely deceived as to the nature of
the abscess. "js

CLINICAL NOTE.

THE DANGEROUS REPUTATION OF ADRENALIN.

THAT adrenalin is regarded as a dangerous drug by many pharma-
cologists and anaesthetists comes with a shock of surprise to oto-
laryngologists, accustomed as they are to use it, locally, at all events,
in a very lavish manner. For the general opinion among throat and
ear surgeons undoubtedly is that adrenalin is a safe as well as a powerful
remedy, particularly in cocaine poisoning and in conditions of surgical
shock, therein agreeing with Brunings, who says :

" In the course of one or more minutes i to 1 c.c. of the usual
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1 : 1000 solution " (of adrenalin) " (or, better still, the corresponding
quantity of a ten times diluted solution) is injected into a vein. There-
upon the mucous membranes lose their celour almost at once; an
enormous rise in blood-pressure takes place, and the heart, under the
influence of the direct action of the adrenalin, often begins again to
beat, when all other stimulants had failed" (" Die direkte Laryngo-
skopie," p. 173, f. n.).

When, however, we listen to recent workers upon the pharmacology
of adrenalin, we discover that a proceeding such as this of Briinings
would be regarded by them with serious misgivings.

Injected directly into a vein, as Briinings directs, adrenalin induces
a widespread series of phenomena which Elliott has shown to be due to
stimulation of the svmpathetic nerves all over the body. To begin with,
there is a general contraction of arterioles, save in the rungs, the brain,
and tbe heart, in consequence of which a great rise in blood-pressure
occurs. Obviously, if the heart be weak, the obstruction to its efforts
produced by the general vaso-constriction may have serious consequences,
unless, as Briinings says, the action of the adrenalin upon the heart
muscle is of a stimulating character. As to this, if we are to credit recent
observation, Briinings and the rest of us are wrong. Watson points out
that the rise in blood-pressure affects the systolic phase only, the diastolic
pressure being actuallv much lower than normal. These are the characters
of the blood-pressure readings in aortic regurgitation. Consequently
Watson suggests that adrenalin prevents the normal closure of the aortic
valves by its dilating action upon the muscular tissue of the root of the
aorta. If this be true, then the rise in blood-pressure after the injection
of adrenalin is misleading as an indication of an increase in the vigour
of the circulation.

In opposition to this opinion, however, we note the statement of a
well-known pharmacologist, such as Cushny, that the effect of the drug
upon the sympathetic nerves in the heart leads to an acceleration and
augmentation of the beat, which, after a longer or shorter period of
reflex vagus inhibition, recurs and persists until the action of the drug
has passed off.

Thus opinion does not seem to be quite decided on the point.
Again, adrenalin given hypodermically in the course of a chloroform

narcosis has on several occasions been followed by the collapse and
death of the patient, an accident which Levy has attributed to cardiac
fibrillation.

For this reason Mortimer and others have uttered warnings against
the use of adrenalin, not only intravenously, but even hypodermically,
during chloroform narcosis and in shock.

Watson, indeed, goes so far as to say that " adrenalin is a dangerous
drug which should always be used with caution and never as a general
blood-pressure elevator," which is exactly opposite to Briinings' advice
given above.

Which is correct ?
Most practising oto-laryngologists, arguing from their own large

experience of adrenalin in all sorts of conditions, will probably be inclined
to side with Briinings, and to look upon adrenalin as being not only
harmless, but also useful in counteracting and relieving surgical shock.
To begin with, there is no doubt whatever that, when cocaine is used
for surface anaesthesia in combination with adrenalin, cocaine poisoning
is less frequent than when the former is used alone. Again, when
adrenalin is combined with novocaine and eucaine and used in infiltration
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anaesthesia, shock both during and after operation is certainly much
less severe than when a general anaesthetic is employed.

It is true that when adrenalin is used in these ways, the local
ischsemise, which is at once induced, sets up a barrier to the rapid
absorption of the drugs into the general circulation. Nevertheless, it
is against the hypodermic use of adrenalin, no less than against its
intravenous administration, that Watson and the anaesthetists have
uttered their warning.

•Then, again, there is the use of adrenalin hypodermically in the treat-
ment of asthma, a method which its success is rendering exceedingly
popular. The apparent mystery of the action of adrenalin in asthma, by
the way, is cleared up by Cushny, although, curiously enough, he does
not seem to mention its employment in this complaint.

" Adrenalin," he says, " injected intravenously dilates the bronchi
widely, an effect which is especially noticeable when they have been pre-
viously contracted by pilocarpine or physostigmine. This is not the same
as the dilation caused by atropine, but arises from adrenalin stimulating
the terminations of the bronchial sympathetic fibres, which cause relaxa-
tion of the muscle." (" Text-book of Pharmacology and Therapeutics,"
sixth edition, 1915, p. 368.)

The present writer has a vivid recollection of a case in which, after a
nasal operation had been performed upon an asthmatic patient under
chloroform, an alarming attack of asthma set in as he was coming round
from the anaesthetic—the usual time for such an event, we may remark.
The breathing became more and more laboured in spite of all efforts
to relieve it, and cyanosis was being followed by the ominous livid pallor
that signals the imminent failure of heart and respiration when 1T\5 of ad-
renalin solution (1 : 1000) were injected hypodermically. The effect was
magical. In about half a minute the spasm ceased, and the breathing
became quiet and peaceful, with a rapid restoration to the normal in the
colour of the lips and face.

It is said that the habitual use of adrenalin in asthma is likely to lead
to arteriosclerosis. At all events, a German experimenter has reported
this as having occurred in animals. Whether his observation has ever
been confirmed or not it is difficult to say. The belief in such an ending,
nevertheless, has obtained a wide currency. All the same, most asthmatic
people seem inclined to risk the arteriosclerosis.

Equally in opposition to those who look upon adrenalin as a dangerous
agent is the practice, suggested and carried out by Milian (see JOUKN.
or LAEYNGOL., EHINOL, AND OTOL., vol. xxix, p. 168), of counter-
acting the depressant effects of salvarsan upon the" circulation by an
intra-muscular injection of 1 to 2 c.c. of a 1 : 1000 solution of adrenalin,
immediately before the arsenical compound is administered.

Prom the foregoing remarks, then, it will be seen that in this matter
of the action of adrenalin upon the system there seems to be considerable
disagreement between the clinician and the pharmacologist, a by no
means unprecedented occurrence, and one which is, probably, to some
extent traceable to the fact that the clinician is an observer of the action
of the drug in abnormal conditions, while the pharmacologist records its
behaviour in normal conditions. Watson's experiments, for example,
were carried out in healthy young men and women, in whom, of course,
the blood-pressure behaves quite differently from what it does in asthenic
persons.

In chloroform narcosis, again, the occurrence of a few fatalities after
adrenalin had been injected may onlv have been a coincidence. Levy's
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explanation, that death was due to the adrenalin setting up fibrillation of
the cardiac muscle, is vitiated by the fact that chloroform itself is said to
induce fibrillation at times, and to cause death by doing so. And when
it is remembered how frequently adrenalin is employed during surgical
operations under chloroform without any apparent ill effects, one feels
even less inclined to adopt the opinion that it is particularly dangerous to
employ adrenalin under these conditions.

A survey of the whole question, then, in all its bearings, leads us to
the conclusion that the case against adrenalin is, for the present, not
proven. Further investigation on the part of the pharmacologist is
needed before the reliance of the operating surgeon upon the safety
of adrenalin can be broken. At the same time, the latter cannot avoid
being influenced by the warnings which have been given, to the extent of
keeping a weather-eye open to the possibility of trouble arising from this
source. The natural tendency, no doubt, will be to limit the application
of adrenalin to mucous surfaces and to subcutaneous tissues, and to avoid
the intravenous administration of the drug. The last-mentioned method
is, of course, only adopted in combatting shock, and we possess, in
pituitrin, for example, an agent which seems to be almost, if not quite, as
powerful a remedy for this disturbance as adrenalin is, without, as far as
we know, any of the reputed dangers of the latter substance.

B. M.
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Case of Bullet entering below Right Mastoid and emerging at
Left Orbit.—Major Perry Goldsmith, C.A.M.C. (Toronto).—Lance-
Corporal S , aged thirty-four. On April 3, at St. Julien, patient


